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INTRODUCTION
Gamma irradiation has been shown to be effective in diminishing both the germinal (Shaver, 1953; Harding, 1961;  Hughes, 1962) and hormonal (Wall, 1961) capacities of the neonatal rat testis. Hughes (1962) found that from birth to the 3rd day postpartum 150 r of X-irradiation delivered to the testis of the rat would virtually destroy the germ-cell population ; but from the 3rd to the 4th postnatal days germ-cell radiosensitivity diminished sharply. The drop in germ-cell radiosensitivity at Day 4 was correlated with an increase in mitotic activity among the primitive germ cells (gonocytes) and the appearance of definitive spermatogonia. The gonocyte population of the bovine has been found to be less radiosensitive than its counterpart in the rat (Erickson, 1964) but it follows a similar although more protracted pattern of changes in radio¬ sensitivity ; the period of greatest germ-cell sensitivity lies between 1 and 70 days postpartum. It was less sensitive from Day 80 to Day 105, when increasing numbers of gonocytes assumed the spermatogonial character.
Wall (1961) determined the effects of X-irradiation on the differentiating Leydig cell of the neonatal rat testis. Testes aged 3 to 36 days were exposed to 400, 800 and 1200 r. Weights of the accessory sex glands and interstitial cell volume were both significantly depressed by all dose levels and as age increased the effect was decreased.
In this study the response of the neonatal pig testis to a single total-body exposure of gamma irradiation was determined, and changes in the nonirradiated germ cells and Leydig cells are described.
MATERIALS AND METHODS animals
Males from nine litters of pigs of mixed breeding were used. Five of the litters included three males and the other four each included at least four males. Two boars from each litter were irradiated at 1, 4, 6, 12, 18, 20, 22, 25 (Clermont & Perry, 1957) (Smith & Smith, 1935) . Total steroids were recovered from the reflux mixture and fractionated into neutral (androgenic) and phenolic (oestrogenic) parts after the method of Engel (1950) . Neutral 17-ketosteroids were quantified through the Zimmerman chromogenic reaction, as modified by Nathanson & Wilson (1943) , and a Klett photolometer. The Kober reaction as modified by Stevenson & Marrian (1947) (Table  3 ). The level of neutral 17-ketosteroids (androgens) was highest in the urine of irradiated boars: 118-9±6T mg (nine boars) compared with 110-5±9-3 mg (four boars) for the non-irradiated animals. Urinary phenolic steroid (oestrogen) levels were also higher in the irradiated group: 5-36±0-44 mg compared with 4-56 ±0-37 mg for the control group. These differences were not statistically significant, although irradiated boars excreted an average of 7 % more androgens and 15% more oestrogens during a 24 hr period. Average weight of accessory glands (in grams) for non-irradiated and irradiated boars respectively were as follows: seminal vesicle, 528±24 and 457±38; bulbo-urethral gland, 262 ±56 and 203 ±18. In both instances the glands of non-irradiated animals were heavier, but these differences are assumed to lack significance owing to the low number of control boars.
DISCUSSION GERM CELLS
Data obtained in this study showed that the primordial germ cell in the post¬ natal boar was sensitive to 200 r of gamma rays, but this was insufficient to effect total sterility. In the rat, however, 150 r of X-rays was a sterilizing dose for the first 3 postnatal days (Hughes, 1962) . The primitive germ-cell popula- (Erickson, 1964) . Similarly, in the early postnatal boar testis there was much mitotic activity among the gonocytes and infrequent gonocyte necrosis (Table 1) . Gonocyte mitosis assumes importance in terms of cellular radiosensitivity, since it has been demonstrated that a cell at interphase is more sensitive than one undergoing mitosis (Ord & Stocken, 1956 (Wiggins, Gummer & Casida, 1951 ) X IO9 sperm¬ atozoa are necessary for optimum fertility; hence, sperm production of all the irradiated boars, with the possible exception of Boar 3-10, is well above that needed for fecundity ( Table 2 ). The low sperm output of Boar 3-10 was prob¬ ably due to underdevelopment of the seminiferous tubule apparatus and not to irradiation damage, as the tubules were in the main qualitatively normal, but the number of tubule cross-sections per cross-section of testis was conspicuously below normal. This was reflected in the extremely low testis weight (Table 2) . Steroid production and accessory gland weights for this boar were near or above the average of the group (Table 3) , thus indicating that Leydig cell develop¬ ment was within the normal range. Supporting data for the semen production of non-irradiated boars are provided by the work of Stratman & Self (1960) . In their study three yearling boars of mixed breeding produced a combined average of 243 106 spermatozoa/ml (thirty-three ejaculates). The combined average for the non-irradiated boars in the present study was 210 X 106 spermatozoa/ml (thirty ejaculates).
LEYDIG CELLS
It is evident from the data presented in Table 3 (1961) . In his study of the early postnatal rat (3 to 36 days of age), 400 r of X-irradiation applied to the metamorphosing Leydig cell population was shown to reduce its postpubertal functional capacity, as evidenced by suppressed accessory gland weights and decreased interstitial cell volume. A minimal effective dose was not established. The response of the postpubertal rat Leydig cell to X-irradiation differs markedly from the fore¬ going. Abbott (1959) has shown that 10,000 r of X-irradiation applied locally to the testis suppressed neither accessory gland weights nor libido of the exposed males up to 25 weeks after irradiation. The difference in radioresponses between differentiating and mature cells is perhaps due to the greater metabolic depen¬ dence of an immature cell on its nucleus (Wall, 1961 (Fossland & Schultze, 1961) .
Although the present study revealed that 200 r of gamma irradiation retarded the morphogenesis of the Leydig cell of the boar, no lasting damage was ob¬ served. Thus, within the testis, germ-cell radiosusceptibility appears to be the factor which limits the fertility of the neonatally irradiated boar.
